Summary. Movement 
Introduction
Sperm transport in the human female begins with rapid colonization of the cervical mucus by vigorously motile spermatozoa (Sobrero & MacLeod, 1962) . The vaginal environment is normally deleterious to sperm survival, and it appears that sperm numbers in the cervix have reached a maximum by mintosi coitum (Tredway et al, 1975) . The initial rapid entry of spermatozoa into the cervical mucus is probably aided by vaginal and uterine contractions (Overstreet & Katz, 1977) . The transit of spermatozoa from semen to mucus is also dependent on sperm flagellar activity and may be facilitated by the action of seminal enzymes on the semen-mucus interface (Overstreet, Coats, Katz & Hanson, 1980 Tarn, Katz & Berger, 1980 Sperm movement was recorded using high-speed cinemicrography. A Redlake Locam camera was employed at a framing rate of 100 frames/sec.· The film was Kodak 4X negative. For each preparation, 10-20 motile vanguard spermatozoa and a similar number of following spermatozoa were photographed. Processed cine films were analysed frame-by-frame to obtain the following set of movement characteristics for each spermatozoon: (1) straight line swimming speed, V (µ /sec), the straight-line distance between the initial and final positions of the junction of the sperm head and midpiece, as measured over 0-5 sec of elapsed real time or the interval between two successive flashes of the sperm head, whichever was shorter; (2) rolling frequency of the spermatozoon, (Hz), obtained with respect to the time interval between two consecutive flashes of the sperm head, i.e. one half of a complete roll cycle; (3) flagellar beat frequency, f (Hz), the sum + , where is the apparent beat frequency, as counted between the two flashes of the sperm head (Denehy, Herbison-Evans & Denehy, 1975) and (4) 
Here there is an unknown number, N, of terms, and the F", G", and J" are mathematical functions that depend respectively upon beat frequency, shape and the physical properties (morphology and surface) of the spermatozoa, while the H" are functions that depend upon the physical properties of the mucus as experienced by the spermatozoon. The following simple version of equation (1) was employed in the present study The stepwise multiple regression analyses for vanguard and following spermatozoa indicated that ln(f) and ln(b) correlated significantly with ln(V) (P < 0-001 in all cases). The regression equations reduced to the following expressions.
The exponents of fin equations (4) and (5) do not differ significantly, but the coefficients (7-61, 3-08) and the exponents of b are significantly different (P < 0-001) in both cases. Therefore, the hydrodynamic interaction between vanguard spermatozoa and the mucus is different from that of following spermatozoa.
Discussion
The results of these experiments suggest that vanguard spermatozoa swam more efficiently in cervical mucus than did the spermatozoa which followed, i.e. they were able to swim faster at a given flagellar beat frequency. This is almost certainly attributable to an alteration in the properties of the mucus rather than to a difference in the vigour of the 2 sperm populations. In a hydrodynamic sense the flagellar beat frequency is a direct and independent measure of sperm energy production while the swimming speed depends also on the beat shape and the properties of the mucus. In these experiments the sperm vigour, as reflected in the beat frequency, was similar in vanguard and following populations. The different mucous properties experienced by the spermatozoa are represented mathematically in the hydrodynamic model by differences in the coefficients 7-61 and 3-08 and the exponents of 0-27 and 0-65 of equations (4) and (5). The microstructure of cervical mucus has been studied by a number of techniques including electron microscopy (Chretien, Cernigon, David & Psychoyos, 1973; Daunter, Chantier & Elstein, 1976) , nuclear magnetic resonance (Odeblad & Rudolfsson, 1973; Katz & Singer, 1978) , rheometry (Litt, Khan & Wolf, 1976; Wolf, Sokoloski, Khan & Litt, 1977) , laser light scattering (Lee, Verdugo, Blandau & Gaddum-Rosse, 1977) , and flow permeation methods (Tarn, Katz, Berger & Sensabaugh, 1982 (Kremer, 1965 
